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B NICPBYIO CTPOKY 32NUCHIBAIOTCS KOI(Q(HUIUHEHTEI HCXOAHOTO XapaKTepHCTHUIES
HHS C YCTHBIMH HHIEKCAaMH, BO BTOPYIO — C HEUETHRIMH. DJIEMEHTBI OCTANBHBIX
PEHTHO BBIMHCIAIOTCS 110 opMyIie

Ay4qy €M 2(k—1)<n
0 ecm 2k-1)>n
Ay ecmd 2k-1<n
0 ecm 2k-1>7

Cy =

Cy =

Cp =Crapn —4iCoypus

d,=c,/cy3i=3,n+Lk=1m.
Kpurepnii unTepBanbHOM ycToiunBocTH Payca: IId yCTORYHBOCTH CHC
JUMO M JIOCTATOYHO, 4T0OKI K03 dUIMEeHTE nepBoro cronbua Matpums C
TPaBOii NONYINOCKOCTH, T.€. C,; € 0,00), j=lLn+1.
Jl1s aBTOMATH3MPOBAHHOTO TIOCTPOCHHS HHTEPBATHHOTO XapaKTEPHC
HOMa peaiu3oBaHbl anroputmsl Kpeiosa, Jlesepse, Jlesepne-/]aHuieBckoro,

KaK Ha KJIaCCHYCCKOH, TaK ¥ BBEJCHHOM PIHTCpBaIILHOﬁ MaTEMaTHKE.

Brimenepeuncnennple KPUTEPHH HHTEPBATLHOM YCTONYHBOCTH TAKKe
pa3paboTaHHOM NaKeTe HHTEPBAILHBIX BEYHCITEHHIA.

3BBeneHHasi HHTEPBAIbLHAS MATEMATHKA
BaezneM QpopmatsHOE OHATHE HHTEpBAA @ B CIEQYIOMEM BHIIE:

a=|a-¢g,a+e, ]:G,sa);

I7Ie g - CepejiHa MHTEpBAIA (MM MATeMaTHYECKOE OKUIAHHE), &, - LIHp)

(wm mucnepens). O603HAIMM MHOXKECTBO BCEX TAKHX HHTEPBAJIOB KAk Leep(R).

Ilyers a, b, ¢ — wnrepamsl u3 I,(R). Bmemem cremyromue
apr(MeTHIecKue onepanyuy (B MPE/IIONI0KEHAH, YTO HWHTEPBATbI ABIIOTCA
HOPMAJIbHO pacnpeic/ICHHBIMU BeJINIMHAMH):

1) cnoxeHHe JAByX MHTEpBalOB a, b Le(R): c= a 38
£, =ale g oty
2) BBIMMTaHHE JABYX MHTEpBANOB 4, b I\(R): c=a- b, c=a-

£, =+l +£2;

3) YMHOXEHHE [BYX HHTEpBAllOB g, b Leep(R):

- - — —2 —2
c=a-bye,=qa ‘€ +b -£;

o

” oy - i
4) oOparnsii uHTepBaN @ Liep(R): c=—; c==; ¢, = f—;;
a a a
— -3
1 - a as
5) nenenue NBYX MHTEpBANOB d, b I)(R): c=—; c= ;; £, ===
a
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1 1. CoBpeMeHHbIe MPO6/IEMBI IPHKIAHOH MaTEMaTHKH, MHGOPMATHKH
¥ TEOPHH YNPaB/IeHUs

Ilycts a, b, ¢ — uHTepBanE! B3 I,ep(R). Toraa BeMIOMHSIOTCS

b= b+ a; a*b = b*a; (KOMMYTaTHBHOCTS);

@t b)+c = a+(b+ c); (a*b)*c = a*(b*c); (acconmaTuBHOCTE);

x=[0,0] m y =[1,1] — enuHCTBeHHbIe HeHTpaNbHBIE 3JIEMEHTH COOTBETCTBEHHO
H YMHOXXEHHS, T.€.

X+ a= a+x 19 BceX MHTEPBATIOB a;

y*a= a*y 11s Bcex MHTEPBAIIOB @

TIPOH3BO/IBHBIH HHTEPBAT @, KOTOPKIH HE SBISETCSA TOYEYHBIM, HE HMEET 06paTHOro
DXEHHIO, HY 110 YMHOKEHHIO. TeM He MeHee,

a
Oca—a;, le—.
a

PR YCJIOBHH TIPH YCIOBHHA b-c: 0 BbmonHsETCH cy6GaacTpubytuBHOCTE a*( b+c)
bt c.

Ka3aTeIbCTBO TEOPEMBI IIPHBENEHO B [4].

pEMepbI
BMOXHOCTb IPHMEHEHHS [TAKETa NIPOTPaMM JIeMOHCTPHPYETCS Ha CIEIYIONEM TpH-

1 OTPHM MaTpHITy
- 4 el 0 0

) -~ 3 0 0
A= C))
0 0 -2 0
0 0 0 -1 )
M c1=6 u c2=2 matpuna (4) HeycToiuuBa. YMeHbINas He3HauuTeNnbHO ¢l wimm c2

YCTOHYHUBOCTS.
AONIOKAM YTO MAaTPUL@A A SIBIIAETCS HHTEPBATIBHOM, B KOTOPO# napametpsi ¢l u ¢2

i c1=(5.87,5.871) 1 ¢2=(1.999, 2.001) BEMHCIERHI K03 HIMEHTEl XapaKTepUCTH-
JI0JITMHOMA

(1.0.1.0)4° +(10.0,10.0)2 +(23.25,23.20)4 +(14.71,14.84)4 + (0.02,1.01) )

S ONIpe/ieTUTeNIel TIaBHBIX MUHOPOB MaTpuib! Payca-I'ypsuna, mocTpoeHHo# Ha
onaHOMa (5)

(10.0, 10.0) > 0,

(232.52,232.65)> 0,

(3420.30, 3453.66) > 0,

(8243, 3494.34) > 0.

:cl =(5.88,5.881) u c2 = (1.999, 2.001) BrruncneHE! KO3 (HUIMEHTHl XapaKTepH-
0 OMHOMA

(1.01.0)2* +(10.0,10.0)2° +(23.25,23.20)4° + (14.65,14.78)4 + (-0.01,0.97)  (6)

A ONpENEMTENICH IIIABHBIX MMHOPOB MaTpuIbl Payca-I'ypeuna, mocTpoeHHOH Ha
onMEHOMA (6)
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ﬁ

= (10.0,10.0)>0,
(232.32,232.45)> 0,

= (3403.40, 3436.76) > 0,
= (-57.54,3342.68) < 0.

PacemoTpim mHTepBanbHyro MaTpHIy TpeThero nopska [5]:

L2]  [01] [-9~4
A=|[-4.-2] 1] [2] |
F12] B4l [og]

A1A KOTOPOH IPUBOASTCS 3HaueHHst KoddbHImeHToR HHTEPBAILHOTO XapaKTEePHCTHYEC
nomaaoma (MXTI), moJTydeHHBIX ¢ HCIOMB30BaHEEM Pa3IHYHBIX METOIOB:
- MeTozoM Jlerepre

p=F4-2] p,=[1823] p, =[ 262.3,99.7}
= ME€TO10M HCBCpLe C HCIIOJIb30BaHUEM «TOYHOIO)Y BBIYMCJICHUS IIPOU3BEICHUS M’
n=F4-2] p,=[1623] p, = 235.791.7}
- merogoMm Daneepa
n=F4-2] p,=[165225] p,= [ 2423583}
- METOZIOM Cl>a11eeBa C HCIIOJIB30BAHUEM «TOYHOTO) BBIYUCJICHUA IIPOHU3BECICHUA Ma’
n=l4-21 p,=[14225] p =[- 182.3,52.3}
= METOJIOM TJIaBHBIX MHHOPOB
p=F4-2] p,=[1621] p,=[ 165-2}

= METOIOM TIJIaBHBIX MMHOPOB C HCIOJIB30BAHHEM «TOYHOTOY» BBIYUCIICHUSA BCEX
POB H OIIpEICTUTENS Marpuig

p=bF4-2] p=[1421] p,=[129-6}
UCTHHHEBIC 3HAYEHHUS KO3 dunmentos UXIT
p=b4-2l p=[1421] p=| 129-6]

Jliis «TouedHOM» MaTpHIIBL

1
2
3
4

1.5 05 -65
A={=30 10 20|
0.5 38 @3

MaTpuisl (7) ¢ MOMOIIBIO MPOrPaMMHOTO ofecreyeHus KazSapr [6], peamsoBann
A3bIke nporpammuposanns Poprpan, metogamu Jlesepse, Dazeena, JlaBnneBckoro u
J10BA MOy YEHBI OIMHAKOBEIE PE3yJIbTATEI:

Po=L p=-30, p,=05; p; =-63.
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Cekuus 1. CoBpeMeHHble NPO6JIeMbl IPHK/IAHON MATeMaTHKH, HHPOpPMATHKH

¥ TEOPHH yNpaB/ienus

e ——

Ilpu ¥croB30BaHMM Pa3PabOTAHHOTO IPOTPAMMHOTO OBeCIedYeHHs, Pean3yIomero
ZIeHHEIC METEPBAIbHbIE apU(METHYECKAE ONEpaLyi, Ul HHTEPBATLHON MATPHIbI (7) mo-
€HBI CJIEYIOIIHE Pe3yIbTaThl:

- MetogoM Paseea

Py
- p
P,
P

[1.000.1.000]
[-3.707,-2.293]
[~ 6.655,7.655]
[-86.349,-39.651]

[1.000,1.000]
[-3.707,-2.293]
[-6.754,7.754]

[-90.811,-35.189]

- METOIOM ﬂaHHJICBCKOFO

P
P
)23
p;

p=

- MetooM Kprinosa

Po

P

p:
p;

Ps

[1.000,1.000]
[-4.742,-1.258]
[F10.157,11.157]

[-110.358.-15.642]

[1.000.1.000]
[-6.182,0.182]
"1 [-17.686.18.686]

[-224.283,98.283]

(~63.000,161.282)

(1.000,0.000)
(~3.000,0.707)
(0.500.7.155)
(~63.000,23.349)

(1.000,0.000)
(~3.000,0.707)
(0.500,7.254)
(~63.000,27.811)

(1.000,0.000)

(~3.000,1.742)

(0.500,10.657)
(~63.000,47.358)

(1.000,0.000)
(~3.000,3.182)
(0.500,18.186)

PaccmatpuBaeTcs HHTEpBATbHAS MATPHIA IATOrO Iopsaka [S]:

oo 8 - |4
= =g 2
A=10 1 -1 -2
O 2 =3 0
=il =5 0

.
0
1}
2

[.2])

®)

KOTOpO# NPUBOJSTCS 3HaYeHus kodhumuentoB UXI, moy4eHHEIX ¢ HCIOTB30BAHAEM

BIX METOZOB!
- MeTozioM JleBepre

p=001]p, = 11] p, =B7351.7} p, = 162.5- 40.6} p, =[ 331.8,285.3}

- MetooM PDaneena

p=[01]p,=[ 252] p, =[252,64.8} p, = [ 2443342} p, =[ 995.9.975.6}
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= METOJIOM TI'JIaBHBIX MHHOpOB
=01 p, =[ 22] p, =B653} p, = 13184} p, =[- 3234}

- METO/IOM IJIaBHBIX MHHOPOB C HCIOJIb30BAaHHEM «TOYHOr'0» BBIYHCICHHS BCEX
POB H OIIPEACIUTENI MaTPHII

o =[011p, = 22] p, =[3851} p, = 123- 92} p, =[- 32,34}
HCTHHHEIE 3HaYeHNA KodddummenToB UXIT
pi=[01] p, =F 11l p, =[40.49} p, = 113- 102} p, =[- 810}

JIns «ToYedHON)» MaTPHIIBI

e e AT el
Sl Al (2 5{
A= 0 1 -1 -2 1
(U T B | )
o B (IS ¢ L5

BNIEMCHTEI KOTOPOH MPE/ICTABNISIOT CEPE/IMHE! COOTBETCTBYIOMMX HHTEPBATOB HHTED)
MaTpuus! (8) ¢ MOMOINBIO NPOrPaMMHOrO 0GecTeuenus KazSapr [6], peamu3sosans

A3bIke mporpammupoBanms Poprpan, metonamu Jleepse, daneera mONydYEHE OHH
Pe3yNBTaThL:

Po=Lp =05 p, =0.0; p, =445, p, =- 107.5; p; = 1.0.

Ilpy ucmoNB30BaHME Pa3paGOTAHHOTO NPOTPAMMHOTO obecrieyeH s, peans
BBE/ICHHBIC HHTEPBAIbHbIC apUMETHIECKNE ONepaLiy, IS HHTEPRAIBHON MaTpHib
JIy4YEHBI CIIE/IYIONIHE Pe3yIIbTaTHI:

- Meronom Paneena

B [1.000.1.000] (1.000,0.000)

)2 [0.000,1.000] (0.500,0.500)

||| [F0.952,00952] (0.000,0.952)
P20 [T [40.570,48.430] (44.500,3.930)
pa | |F118.746-96.254] | | (~107.500,11.246)

Ds [-35.171,37.171] (1.000,36.171)

- MeToz0M JleBepne

Do [1.000,1.000] (1.000,0.000)

P, [0.000,1.000] (0.500,0.500)

_| P || [05590559] | | (0.000,0.559)
P= o [T| [a1.84047.160] (44.500,2.660)
po | |[-126.857,-88.143] | |(~107.500,19.357)

P [-59.156,61.156] (1.000,60.156)

Vi3 9MCIIeHHEIX IPHMEPOB MOXHO CAeNaTh BEIBOJ, 4TO HAHMEHBUIHH Pa3Max K
LMCHTOB XapaKTEPUCTHIECKOTO MONMHOMA obecreunBaeTcs anroputmamu Dajiecsa i
pee. Ilpn 5TOM cepesuia MHTEPBANOB KO3(DGUIMEHTOB XapaKTePHCTHIECKOTo I
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Cextus 1. CoBpemMeHHbIe PO61eMBI IPHKIAZHOM MaTeMaTHKH, HHPOPMaTHKH
M TEOPHH YNIPAB/IEHUA

¢ K0d)HIHEHTAMH XaPAaKTEPHCTHYECKOro MONHHOMA «TOYEHHOM MarTpHIBL,
51 KOTOOH [IPE/ICTABIISIOT CEPEMHEI COOTBETCTBYIOMIHX HHTEPBANIOB UCXOIHOH HH-
TBHOI MaTpHIEL DTO CEOMCTBO He 06ECHeaHBACTCH KaK TPH HCTIONB30BAHMH KIIacCHye-
PBILHOH apH(METHKH, TaK ¥ OTHOM NepeGope BeeX TOUeUHbIX MaTpHI.

) [lpumepb! TexHuIecknX CHCTEM, K KOTOPBIM NPHMEHHM KpHTepHii ycToiiunBo-

. B rerepomHnEx npremMunkax [7] nns obecniesenus xauecrennoro 3BYYaHHA B CO-
BOJIAT CHCTEMY aBTOMATHYECKOH TIOJICTPONKH HacTOTHI (pucyHok 1).

@

cue m’npo)«

 Pucynox 1 — Cucrema apromatiueckoii TIO/ICTPOMKH YacTOTH TETEPOAWHHOTO PHEMHHKA

A00Ta KAKIOT0 U3 YCTPOUCTB 1-5 ONMCEIBACTCS CIIEYIOIMMY COOTHOLIEHHSMH, 3ailH-
MH JUIS OTKJIOHEHHH YacToT JOa :

eCHTeNb: 00, — 0, = 61,5

‘npost npoyv npow

)YCHIHTEIb IPOMEIKY TOUHOH 9acToThi: 7 %(5&) )+ éw,,,. = 6w

)auckpumuEatop: U, = K,da

npav

du
)ycamarens: 7, dty +U,=U,

S)ynpansionmii sneMenT retepozuua: 7, —j—t(&a)r)+ ow =K U,

TounbX 3HadeHusx 1, =0.3;7, =0.2,7, =0.1, npamenss kputepuii Payca, momy-
CTOHIMBOCTE 1IpH Kosdduimente yemnenns K, =11.0. Oymako TIPH M3MEHEHUH 3Ha-

; eTpoB Ha 1 IPONEHT CHCTEMA CTAHOBUTCS HEYCTOHIHBOL. HWnreppanbHeiii kpu-
ofecrieTMBaET yCTONYMBOCTH  IIpH HHTEPBATbHOM  Kod(dHIMenTe ycunenns
10.6,10.96] = (10.78,0.107).

Ha pucynxe 2 nokasana snexTpoMexaHHYecKas cleasmas cHeTeMa [8]. B aroii cu-

1 KODPEKIUH BBEJCHBI YCHIIMTENIb Ha BXOJE CHCTEMBI U JIB€ OTPHIATEIBHBIE XeCcT-
HbIC CBA3H.
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Cexnus 1. COBPEMEHHBIE ITPOBJIEMBI IPHUKJIAHOA MATEMATHKH,
MH®OPMATHUKH U TEOPHH VIIPABJIEHUS

Altayeva A.B. Medical decision making diagnosis system integrating
K-means and Naive Bayes algorithms

Ryskeldi M.M., Multilayer soil freezing and swelling

Kelesbekov A.B.

A. Sakabekov, Onedimensional nonlinear fourmoment system equations of
Y. Auzhani Boltzmann with Maxwell-Auzhan boundary conditions

Satybaldina A.N., Modeling of underground pipeline energy consumption

Kalibekova G.B. taking into account uneven environmental temperature

Thanos Stouraitis

RNS-based RSA and ECC cryptography — basic operations,
algorithms, and hardware

Zumatov S.S. Program manifold’s stability of automtic control systems by
course of plane

Asuinaxynos K IK., TeounpopMaLOHHOe obecrieyeHHe arpoTeXHONOrHH

Kysomun AT TOYHOTO 3EMJIEJIENNS Ha OCHOBE OECTIMIIOTHBIX JIETATETBHBIX
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Amupzanueéa XK.E., TToMcK ¢ YepeTyIOMMUMHUCA OKPECTHOCTAMH 1A 3a1a

Apcnanos M.3. JIHCTIEPCHM

Apcnanos M.3. O 3aja4e packpost Ha NPAMOYTONLHHUKH C JABY M BHICOTaMH

Axmemosa A.M., MeTonbl ¥ arOPHTMBI [IEPEXOJa OT NO3UIMOHHOTO

Hyemanosa C.A. TIPEACTABJICHUA K OCTaTKaM

Bexmypamos T.9D., AJanTUBHBIH AJIFOPUTM CHHTE3a CUCTEM HEYETKOr0 BBIBO/A

Myxameouesa J1.T.,

IIpumosa X.A.

EBexwypamos T. 9., IlpuMeHeHHe HMMYHHOTO aIIrOpPUTMa Ul obyuenus

Myxameouesa [I.T., HEYeTKOH MOZeIH

Huészmamosa H.A.

Jlcomapmosa LILA., 06 ozHOM criocobe HCCne0BaHUA YCTOHIMBOCTH
Maszaxos T.2K. MHTEPBAIBHBIX TUHEMHBIX CHCTEM

Jompaues A.A., (OCHOBHBIE MOAXOAB! K POPMHPOBAHHIO HHCTUTYTA

Byce I'.B. MEX/TyHapOJIHOTO 3/IEKTPOHHOTO HOTapHaTa (COOTHECEHHE

nosepentibix MK T-CepBHCOB ¢ pAAOM TPaTULIHOHHBIX
HOTapHaJIBHBIX JISHCTBHIA)
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Cexupnst 1. CoBpeMeHHbIe TPOGJIEMBI IPHKIAAHON MAaTeMaTHKH, HHGOPMATHKH
M TEOPHH YNpaBieHus

OHOM CHIOCOBE HCCIIEJOBAHMS YCTONMUUBOCTH
WHTEPBAJBHBIX IMHEMHBIX CUCTEM

Jxomaprosa III.A., Masakos T.XK.
e-mail: jomartova@mail.ru, tmazakov@mail ru

asaxcKuti HayuoRansHelil yHueepcumem umenu ano-®apabu, Kazaxcman

omayus. B pabome npednazaemcs uccnedosarnue npobnemvl YCMOMUBOCMuU IUNETHbIX Cli-
UHmepsanoHo-3a0anHoi mampuyeil. IIpednoscennniii cnocob OCHOBAH Ha 66€0eHHOil HO8OTI
bHoil apupmemuxe. Ha npumepax noxasana agpgpexmusnocmey xpumepues ycmoirugocmu.

eHHe
PBILHEIN aHAIM3 B HACTOAIIEE BPEMS aKTHBHO Pa3BMBAETCSH BO MHOTHX CTpaHax.
TbHO HHTEPBANIbHBIE METO/BI BOHAKIIH KaK CPE/ICTBO aBTOMATHYECKOTO KOHTPOJIS
Okpyrienuss Ha O9BM ® BIOCIEACTBHY NPEBPATHIMCH B ONMH W3 PA3ieNioB COBpe-
| IpUKNaIHOM MaTeMAaTHKH.

TOYHO MHPOKO NPHUMCHSIOTCS Ha INPAKTHKE ¢ NMOMOLIBIO COOTBETCTBYIOWIErO IPO-
010 ofecrieverus. B pesysbTate nosBHIACH HETEpBaTbHAA APH(METHKA, HATEPBAIh-
e0pa, HHTEPBANbHAS TOIOJOTHS, HHTEPBAIBHBIE METOIBI PENICHHS 3a/[ay BBIYHCIIH-
MaTeMaTHKY, ONTHMAJIBHOTC YIIPABJICHNUS, YCTONYHBOCTH H T.J.

TepBAIBHEIH aHATH3 OTHOCHTENHHO HOBOE HANpPABJIEHHE BBIYHMCIHTEILHON MaTeMaTH-
0 HCTIOJIB3YETCS IS MCCIIEI0BAaHHA CBOMCTB MEXaHHYeCKHX cucTeM. OHUM H3 OC-

Henons3oBanne HHTEPBANEHOrO aHAIM3A NIPH PENIEHHH 3a/[adl YCTONUHBOCTH [HHA-
CXAHHYECKAX CHCTEM IIO3BOJIACT IMOJNYYHTh KPUTEPHH rapaHTHPOBAaHHOH yCTON4YHMBO-
i IPHMCHEHHH WHTEPBAILHON MaTeMaTHKH HCCIIE0BATENM HCIEITHIBAIOT TPYIHO-
PEIICRHH IPOMO3/IKMX HHTCPBANbHBIX YPaBHEHHH, a TalOKE 3TH PEHICHH MOJIyYaloTCs
aTOYHBIMMY, YTO Ha NMPAKTHKE SBIIACTCS XKECTKAM OrpaHHYEHHEM.

pefiesiete yCTONYHBOCTH B KPDHTEPHH HHTePBAILHOM yCTOHYHBOCTH
MaTHIECKUH aHAJIN3 peabHBIX MEXaHWYECKHX CHCTEM JaeT HEKOTOPYIO MOTrpel-
0 CBS3aHO C T€M, YTO B JICHCTBHTEIBHOCTH IapaMeTPEl MEXaHHYECKOH CHCTEMBI
ath ¢ Gonbruelt To4HOCTEO. JII06ast OrpelHOCTE, HauphMep, B Macce, B pasMepax
1 T.1I. BIMSET Ha XapaKTep ABHXXCHUS CHCTEMB], €€ YCTOHIHBOCTD | IIPOYHME BAKHBIE
He XapakTepHCTHKH. Kak H3BECTHO, KPUTEpHH YCTOWYMBOCTH JEIHTCA Ha JBE
bl; afre0pauyecKue W YaCTOTHbIE. ANreGpandecKne KPUTEPHH OCHOBAHBI Ha
HETOCPE/ICTBEHHO XapaKTEPHCTHYECKOTO YPaBHEHUS CHCTEMb] BHAA:

s i 1

3 K03 GHIMEnTEl MaTpHIEI A 3alaHBI [TApaMeTphl, XapakTepH3yIONHe MeXaHHJe-
AMeTPhl (TakHe KaK BEC, METPHYCCKHE XapaKTePHCTHKH, HHEPUMOHHOCT H T.IL).
NE/INONIAraeTCs, YTO MATPHIA A SBIISETCS MHTEPBAIBLHOM, T.€. JNEMEHTH €€ Tpesi-
0060i HHTEPBATTHHEIE YHCITA.

chcteMbl (1) B ciTydae KOria 371€MEeHTHI MATPHIE! A SBJSIOTCH «TOYETHBIMED UHC-
D0TaHbI KPUTEPHH YCTOHYHBOCTH, BRIPXKAIOIIHECS Yepe3 SIEMEHTHI MATPUIEI A —
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kpurepuit Payca-I'yperma u ip. [1]. OxHaxo, Ipu 3TOM He YUHTHIBAIOTCS TO 00
YTO yKa3aHHBIE (QH3MYECKHE NapaMeTphl H3MEPSIOTCS ¢ HEKOTOPOH MOTpemHocT
JIOBATeIHM YacTo, Jelas BEIBOJ 00 YCTONIHBOCTH chcTeMsI (1), 3a6BIBaIOT, UTO KOj
THI M KOPHH XapaKTEPHCTHIECKOTO ITOJIHHOMA MOTYT GbITh O4EHb YyBCTBHTEI
TIOrPEITHOCTAM MaTPHYHBIX 3JIEMEHTOB [2].

UnrepBanbHbli aHAM3 1a€T BO3MOXHOCTh aBTOMATHYECKH YIHTEIBATE TIOTP
3a/laHUH HCXOJHBIX [NAHHBIX W TOTPEIIHOCTH, BEI3BIBAEMBIE MAIIMHHBIM OKDYII
1I0JIb30BaHHE MHTEPBAILHOTO aHATH3A TIPH PEINEHHH 3a/1a91 YCTOHYHBOCTH JIHH2
HHYECKHX CHCTEM I03BOJIAET MOy YHTh KPHTEPHH TapaHTHPOBAHHOM YCTONIHBOCT]

Beenem o6o3navenwe: A = {?i,j} - TOYEYHAss MaTpHUIla, JIEMEHTHI KOTOpOi
KaT COOTBETCTBYIONINM MHTEPBATAM @, MHTEPBATLHOH MATPUIH! A, T.€.d, € d,.

Axcuoma. InTepBanbHas MaTpuna A 061a1aeT CBOMCTBOM €CIIH 3THM CBO

JIaZIar0T BCE TOYECYHBIC MAaTPHLbI A.
HBBCCTHO, YTO JJId ONpEACICHUS yCTOﬁ"{HBOCTH HHTCpBaJILHOﬁ MaTpHIbl

HO OIIPEZEeNCHHS YCTONYHBOCTH 2" Todeunnx Marpui A, COCTABNEHHHX 13
KOMOMHaUuA BEPXHMX M HIKHHX TDAaHHMIl 5JIEMEHTOB HCXOIHOH HHTEpBATHHO
Ozsaxo Tako# NMOAXOA He SBIAETCA KOHCTPYKTHBHEIM, TaK Kak yXe IpH #=3
ONpENENATs YCTONYUBOCT S12 TOUEUHBIX MATpPUI ¥ TIPA #=4, COOTBETCTBEHHO,
YEYHBIX MATPHIIL. '

Onpedenenue. Cuctemy (1) ¢ HHTepBaIBHON MaTpHIIei A, BIEMEHTH! KOTO
HOPManbHOE paclpe/ieNieHue, Ha30BeM HHTEPBATIBHO ACHMITOTHYECKH YCTO!
HOBY, €CJIM J/Is1 JF0O0r0 HHTEPBAILHOTO PeICHHUS

(1) =[x(t) — £,(0),x(t) + £,(0] = (x(0),£, (1)}, 1€ [0,%9)

CIIPABEJUIABO YTBEPIKIEHHUE:
1) ans mobbix £>0 u £, € [0,) cymectByer ¢ =¢(€,¢,) Takoe, uTo J

Huii X=x(f),  yNOBNETBOPSIONHEX YCIOBHIO "x(t0 ) <8, cupasenmso
”x(’m <E£.,0pule [lo,o();

2) nns moboro £, € [0,) cymectsyer A=A(f,) Taxoe, 4To Bce pelmcH
yzioBIeTROpstomEe yenosmio [x(t, )| < A, o6naxaior crotictsoM:

lim ”x(f)"= 0.

- >
Kak u3BeCTHO, /U1 ONpE/ENEHAs YCTORIMBOCTH TOYEUHON MATDHIIE! aHA
CBOHCTBA ee COOCTBEHHBIX 3HaYeHmH [3]. AHanormyHo, A7 OnpesieNeHus y
TepBANBHOM MATPHULB! CTPOUTCS XapaKTEPHCTHYSCKHH TOJMHOM C HHTEpBA/IbHS
IMEHTaMH:

Ps(A)=det(AE-A)=p A" + p, A" +...+ p,,

rae p,,i = 0,n — HHTEpBaJbHBIE YHCIIA.

Onpedenenue. VIATepBaNbHBIA XapaKTePUCTHYECKHIT TOTHHOM (2) Ha3hiBi
YUBBIM, €CJIH MHTEPBAJl, COCTABIEHHBIA U3 BEIECTBEHHBIX YacTeill HHTePBATBHI
HBIX 3HA4CHUH, He cofepuT 0 ¥ HAXOJMTCS MOJHOCTHIO B OTPALATE/IBHOM 00112
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A 1. CoBpemeHHbIe IPOG/IEMb] NIPUKIaAHON MaTeMaTHKH, HHpOPMAaTHKH
Y TEOPHUH YIIPABJEHHUSA

Moe ycnosue yemoruueocmu. Bee K0dhOHIMEHTh XapaKTEPUCTHIECKOTO O~
OIDKHBI HAXOJMTECA B TIOJIOXMTENbHON 06NacTH W He copepxath 0: T.e. It

M MaTpunty I'ypBra

P P 0 0 L 0
R P K P - O

Pan1 P2 Pz Papa - Pa
p,=0mpu j<O0u j>n.

v gepes A, A, ,...,A, raBHBIe TUaroHaJIbHBIE MUHOPHI MATPHIBI M :

A =p,
Aa Py Do !
Ps D,
A, =M|=p,A,,,

10 0u€pe/Th ABIAIOTCS HHTEPBATbHEIME YHCIIAMH.
unmepeanvion  ycmoudusocmu  Iypeuya: s TOTO  ITOOBI

I,n Beo6X0MMMO M JOCTAaTOYHO, YTOOH! IUIaBHBIE AMATOHATBHEIE MHHOPBI

‘Marpuiisl M Haxozwmvces B mpaBoi 1oy mwiockocTy, T.e. A ; € (0,00 =1_n
p: Ty j J

il unmepeansHoti yemotuusocmu Jlvenapa-Llunapa: Ecna Bce HHTEpBAbHbIE
Pos Pysees P, XAPAKTEPHUCTHYECKOTO TOMHHOMA (2) HaXOHATCS B IOJIOXH-

macta, T.e. O¢p,p —€f>0,i=0,n Torma ant TOro  YTOGHI
j =1,nHe06X0TMMO M IOCTATOYHO, YTOGH! JUIS IVIABHBIX AMArOHATHHBIX MHHO-

A, Matpuiist M BBITIOHSIHCE YCIIOBHS

(0,0)A € (0, ) A, € (0, ). wm A, € (0,0 ) A, € (0, ), Ag € (0, ).....
KTEPHCTHIECKOTO Y PABHEHNS

a A +a " +..+a,=0

jm: ny Payca (MaTpuna pasmepHoctH (n+1)*m, rane m=[n/2]+2)

€y =0y O A=8y 1y

CoAE =Gy, | G0 Ty
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